clinical findings that obesity and malalignment cause increased risks for incidence of OA, and that the combination of obesity and malalignment further increases risks. The extent of risk attributed to malalignment has been controversial, perhaps due to different methods in OA detection or alignment measures. Our modeling approach, combined with detailed comparisons to clinical data, offers a powerful tool to better understand the etiology and progression of knee OA, and may help us develop more effective exercise and treatment plans. is a novel evolutionarily conserved mechanism for the regulation of gene expression at the post-transcriptional level. In this study we determined the posttranscriptional regulation of MMP-13 by miRNAs in human chondrocytes. Methods: Cartilage specimens were washed with sterile PBS and the macroscopic cartilage degeneration was determined by staining of femoral head samples with India ink. Cartilage with smooth articular surface was resected and used to prepare chondrocytes by enzymatic digestion (OA chondrocytes) and these were cultured at high density in monolayer. Expression of chondrocytespecific genes was determined by RT-PCR. Chondrocytes were stimulated with interleukin-1β (5ng/ml) in vitro and total RNA was prepared using TRIZOL reagent and miRNA was purified using the mirVANA system. Expression of argonuate and Dicer mRNAs was determined by RT-PCR and of Dicer protein by Western immunoblotting. MicroRNA isolated from IL-1β stimulated and nonstimulated chondrocytes was poly-A tailed and cDNA synthesized using a commercially available kit. Poly-A tailed cDNA was mixed with RT 2 SYBR Green qPCR master mix in 96 well plates containing predispensed primers specific for 352 known human miRNAs. Real-time PCR amplification was performed using the StepOne Real Time PCR System and C t method was used to calculate the relative expression of miRNAs and miRNAs with fold change of 2 or higher were considered to be differentially expressed. Expression of MMP-13 and miR-27b was quantified using TaqMan Assays. Transfection with a reporter construct and miRNA mimic was employed to verify the suppression of MMP-13 mRNA. Role of p38, JNK and ERK1/2 MAPKs and NF-κB in regulating miR-27b and MMP-13 expression in OA chondrocytes was evaluated using specific inhibitors. Gene expression data was analyzed using Origin 6.1 software package and P<0.05 was considered significant. Results: Human OA chondrocytes express transcripts for Dicer1 and AGO 2-4 genes and Dicer protein. We also identified 44 differentially expressed miRNAs in human OA chondrocytes stimulated with IL-1β for 6 h. We found 2 miRNAs-miR-146a and miR-491_3p-were up-regulated and 42 miRNAs, including miR27b (∼3.21 fold), were significantly down-regulated (P<0.05). TargetScanS and PicTar both identified sequences conserved in the 3'UTR of MMP-13 complementary to miR-27b "seed sequence". Chondrocytes stimulated with IL-1β had significantly low levels of miR-27b expression (P<0.001) and produced high levels of MMP-13 protein in culture supernatant. Overexpression of miR27b inhibited the IL-1β -induced production of MMP-13 protein.
Purpose: MicroRNA (miRNA)-mediated RNA interference (RNAi) is a novel evolutionarily conserved mechanism for the regulation of gene expression at the post-transcriptional level. In this study we determined the posttranscriptional regulation of MMP-13 by miRNAs in human chondrocytes. Methods: Cartilage specimens were washed with sterile PBS and the macroscopic cartilage degeneration was determined by staining of femoral head samples with India ink. Cartilage with smooth articular surface was resected and used to prepare chondrocytes by enzymatic digestion (OA chondrocytes) and these were cultured at high density in monolayer. Expression of chondrocytespecific genes was determined by RT-PCR. Chondrocytes were stimulated with interleukin-1β (5ng/ml) in vitro and total RNA was prepared using TRIZOL reagent and miRNA was purified using the mirVANA system. Expression of argonuate and Dicer mRNAs was determined by RT-PCR and of Dicer protein by Western immunoblotting. MicroRNA isolated from IL-1β stimulated and nonstimulated chondrocytes was poly-A tailed and cDNA synthesized using a commercially available kit. Poly-A tailed cDNA was mixed with RT 2 SYBR Green qPCR master mix in 96 well plates containing predispensed primers specific for 352 known human miRNAs. Real-time PCR amplification was performed using the StepOne Real Time PCR System and C t method was used to calculate the relative expression of miRNAs and miRNAs with fold change of 2 or higher were considered to be differentially expressed. Expression of MMP-13 and miR-27b was quantified using TaqMan Assays. Transfection with a reporter construct and miRNA mimic was employed to verify the suppression of MMP-13 mRNA. Role of p38, JNK and ERK1/2 MAPKs and NF-κB in regulating miR-27b and MMP-13 expression in OA chondrocytes was evaluated using specific inhibitors. Gene expression data was analyzed using Origin 6.1 software package and P<0.05 was considered significant. Results: Human OA chondrocytes express transcripts for Dicer1 and AGO 2-4 genes and Dicer protein. We also identified 44 differentially expressed miRNAs in human OA chondrocytes stimulated with IL-1β for 6 h. We found 2 miRNAs-miR-146a and miR-491_3p-were up-regulated and 42 miRNAs, including miR27b (∼3.21 fold), were significantly down-regulated (P<0.05). TargetScanS and PicTar both identified sequences conserved in the 3'UTR of MMP-13 complementary to miR-27b "seed sequence". Chondrocytes stimulated with IL-1β had significantly low levels of miR-27b expression (P<0.001) and produced high levels of MMP-13 protein in culture supernatant. Overexpression of miR27b inhibited the IL-1β -induced production of MMP-13 protein.
HeLa cells (which do not express mir-27b) transiently cotransfected with the reporter plasmid and miR-27b mimic (10 nM and 100 nM) showed markedly reduced luciferase activity. Human OA chondrocytes pretreated with the NF-κB inhibitor MG132 had 5 fold higher expression of miR-27b compared to controls. Chondrocytes pretreated with the p38-MAPK inhibitor SB202190 showed ∼74% increase in miR-27b expression and an increase of ∼87% in miR27b expression was found in chondrocytes pretreated with the JNK inhibitor SP600125. These data indicate that activated NF-κB and MAPKs, which are necessary for the induction and expression of MMP-13 are negative regulators of miR-27b expression in OA chondrocytes. Purpose: Although SOX9 is a key molecule for chondrogenic differentiation, little is known about the upstream signal. Aiming at elucidation of molecular network underlying the chondrogenic differentiation, this study attempted to identify transcription factors to induce SOX9 expression and examined the function. Methods: Sequences of about 4 kb of 5'-end flanking regions of human, mouse and chick SOX9 genes were compared using the BLASTN search. In vivo localization was examined by immunohistochemistry in the limb cartilage of fetal mice (E17.5). Promoter
